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During the past six years we have attempted to decide in a thor¬ 
oughly unbiased fashion the results of the various surgical procedures 
adopted for the cure’ or relief, of partial epilepsies. The term, partial or 
focal epilepsy, is used advisedly in order to include not only the cases of 
traumatic origin, but those as well in which localized convulsions are 
associated with other diseases, more particularly with early infantile 
cerebral palsies. However different the etiological factor in these two 
groups of cases may be, they have at least this in common —that a cir¬ 
cumscribed cortical lesion is the cause of the epilepsy. The results to 
be recorded in this article are based upon nineteen cases. The list in¬ 
cludes ten which were discussed in a brief paper published by us in 
The American Journal of the Medical Sciences, November, 
1892. At the conclusion of that article we stated that the prospects 
were “ rather gloomy, and that the successful cases will probably be 
those in which there was some tangible organic lesion which has been 
removed at a very early period, or those cases in which, after traumatic 
injury to the skull, trephining has been done before the effect of the 
depression of the skull has resulted in the development of epilepsy.” 
The experience of later years has taught us that this statement was a 
just one, and that the views then expressed still hold good; but we 
have gradually been convinced that if the cases for operation are 
selected more carefully, and if the surgical, technique is perfected, the 

1 Read at the meeUng of the American Neurological AssociaUon, June, 1896. 
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prognosis need not be stated quite so gravely, and that it is possible not 
only to relieve many, but to cure some of the cases of epilepsy. 

In Europe and on this continent the results of the surgical treat¬ 
ment of epilepsy have been pictured in rather depressing colors. It 
is for the purpose of combating the tendency to cry doim surreal inter¬ 
ference in epilepsy that we wish to present the critical analysis of the 
results in a large series of cases. It is well to be. extremely seep 
tical in the discussion of this question, yet we should remember that 
we are deling with one of the saddest afflictions of mankind; and if 
only a smaU percentage of these unfortunate individuals is improved, 
the gain is a great one, more particularly since the operative procedures, 
if properly carried out by competent men, are not senous-at least are 
not apt to be fatal. In only a single one of the cases operated on by 
Geister could the death be attributed directly to the operation, and m 
this (Case 15) the operation was the third one performed upon tie 
patient, and the loss of blood upon incising the old and thickened scar 
was in all probability the cause of death. In two other cases the death 
was not to be attributed to the operation, for the one patien^Case 17) 
died several months later, and in this instance a cyst underlying the 
entire hemisphere was encountered, the fatal termination being e 
result of the gradual draining away of an enormous amount of cerebro¬ 
spinal fluid. The third patient was doing extremely well after the 
operation, but on the removal of the dressings by an interne of the hos¬ 
pital some weeks after the operation a septic meningitis was set up, to 
which the patient succumbed (Case 18). 

Although it would be extremely desirable to analyze the results o 
operations for epilepsy as recorded by a large number of authors, the 
attempt to do this is of very little value. Dr. Wiener was kmd enough 
to analyze all the operative cases reported in the Index Medwm for the 
vear 1893. From among these only a very few were reported in such 
a fashion that any inference could be made from the results obtained. 
Mason’ also has been compeUed to exclude thirty-eight of seventy cases 
for the simple reason that the authors had recorded their cases before a 
sufficient period of time had elapsed after the operation. It is the entire 
lack of careful analysis that makes so many records and statistical in¬ 
quiries absolutely worthless.’ 

A few years ago we were of the opinion that it was justifiable to 
. make an early report of the negative result in those cases in which the 

. (y.Berpbanri: Berl. tllolscbe Wocbemchr., April 22.1895. EUmburg: Ibid., April 15, 
1895. Jolly: Cbaritfe Annalen, Jahrgang xi. 
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epileptic attacks returned very promptly after the operation; but even 
this procedure is not absolutely correct, for in several instances a decided 
improvement set in later on. We wish particularly to emphasize the 
fact that the return of attacks in the first few days after the operation 
does by no means prove that the surgical procedure adopted has been a 
failure. On the whole, the judgment of many physicians seems to 
have been warped with respect to this question. A number of 
authors have insisted that the claim to surgical success shall be denied 
in all those cases in which sedatives have been given after the opera¬ 
tion. It is certain that every physician would insist upon the adminis¬ 
tration of bromides or opium or chloral after any serious cerebral opera¬ 
tion— e. g., the incision of a cerebral abscess, etc.; but in the case of 
epileptic patients, whose brain is characterized by unusual excitability, 
the demand is made that such drugs shall not be administered, and 
apparently for no other reason than that of being able to decide 
whether the improvement is actually due to the operation or due to 
the drugs administered. But, as physicians, we have a duty not only 
toward science, but above all toward the patient; we have thought it, 
therefore, to be of the greatest importance after every cerebral opera¬ 
tion to keep the brain at rest for a period of at least a week or two. If, 
after the lapse of weeks or months, the epileptic attacks have been 
diminished in number, it can hardly be claimed that the drugs ad¬ 
ministered during the first week or two, or possibly for a longer period, 
have had anything to do with the ultimate result, except that they 
have helped to diminish the shock of the operation. 

We are ready to agree with those who insist that no case of epilepsy 
can be said to be cured unless the patient has been entirely free from 
all attacks for a period of at least one year. Possibly this period should 
be extended even to three years. But, on the other hand, it is neither 
just nor prudent to put every negative case in evidence against the utility 
of operative interference. Let me recall the interesting case of Jolly 
( lot . cit.), referring to a patient who had been addicted to alcoholism for 
many years and who had sustained a severe subdural hemorrhage during 
the first operation, which was attempted for the relief of epilepsy. 
Knowing the importance of alcohol as an etiological factor in epilepsy, we 
cannot expect surgical interference to cure epilepsy as readily in persons 
subject to this special habit as in those who have never been addicted to it. 

We are willing to concede that surgical procedures will avail but 
little in the majority of cases; for that very reason it is all the more 
important that' we should endeavor to select the few cases in which 
recovery is possible. In order that we may be able to formulate an 
opinion on this subject, we have concluded that it will be best not only 
to report successes or failures, but carefully to record all cases observed 
by ourselves and to tabulate them in such a way that the reasons for 
success in some and failure in others wpl become apparent. 
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But before we discuss the results obtained by us, a number of mooted 
points must be briefly considered. Trephining may be said to be the 
classical form of surgical interference in the treatment of epilepsy; but 
with the greater skill attained in cerebral surgery, incision of the dura, 
removal of old scars, and, above all, excision of diseased cortical tissue, 
have been practised. The effect of simple trephining in the case of 
depression or other injuries to the skull can be readily explained. If 
it does nothing more, it serves to loosen old adhesions or to diminish 
locally increased pressure. If a cystic condition exists, as is so often 
the case after traumatic injuries and in the epilepsies associated with 
cerebral infantile palsies, the good results following upon trephining 
can be easily understood. The operation per se may have a good effect 
in some cases; but I cannot go the length to which some German authors 
have gone in supposing that the good effect of surgical procedures in 
many of these cases is simply due to suggestion. The theory of sugges¬ 
tion will certainly not be able to bear this additional charge. 

Horsley’s proposition, to excise the diseased cortical tissue, is based 
upon sound physiological reasoning, for we must suppose that from the 
primary focus of disease secondary changes take place which lead to 
the development of epilepsy. The success of this method has not been 
so great as might have been expected; but it is easy enough to find 
the explanation for this if we study the morbid changes in the brain 
underlying chronic epilepsy. 

Following upon traumatic injury to the skull or brain, a circumscribed 
meningo-encephalitis is often engendered, sometimes due directly to 
the impingement of a spicule of bone, at other times due to hemorrhage 
occurring at the moment the injury is inflicted. If the hemorrhage has 
been a very copious one, it may lead later on to the formation of a cyst. 
This circumscribed meningo-encephalitis may be recognized in some 
instances without incision of the dura; but in other cases it is revealed 
only after a microscopical examination of the excised tissue. This has 
been brought out very distinctly in the articles of Coen 1 and of Van 
Gieson.’ The latter has insisted on the occurrence of adhesions between 
the pia and the cortex, of a chronic degeneration of the pyramidal cells, 
and of an increase in neuroglia-tissue. Similar conditions have been 
found in three cases of ours which are to be specially reported upon by 
Drs. Collins and 'Wiener. 5 As a point of practical importance it is well 
to insist that, if the symptoms have pointed to the necessity of an ex¬ 
cision of the tissue, such excision should be performed even if at the 
time of operation the cortical tissue appears to be normal. 

The true pathology of partial epilepsy is not exhausted by the study 
of small portions of the brain excised during an operation. A number 
of years ago we called attention to the fact that the investigations of 


1 Ziegler's Beltrage zur Path. Anat u. Pbys., 1888, vol. II. P-107- 
* New York Medical Record, April 24,1893. * To be published In Brain. 
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F6r£, Chaslin, and others prove that a general sclerosis emanating from 
the focus of disease is apt to be developed in the cortex. If we excise 
the focus, the sclerosis will still remain, and these sclerosed and degen¬ 
erated fibres will exert an epileptogenic influence upon other portions 
of the hemispheres. An interval, varying between several months to 
two years, elapses before this sclerosis is fully developed, and a similar 
interval exists between the time of the original injury and the first 
occurrence of the epilepsy. 1 Such reflections as these justify the ex¬ 
cision of the focus of disease before the development of a widespread 
sclerosis has taken place. Moreover, we can also understand why an 
excision of tissue many years after the traumatic injury is bound to be 
of but little avail. Another disadvantage is this: that after the ex¬ 
cision of tissue a scar may be developed which may act as an irritant 
and may produce epileptic seizures. 

The method of treating epilepsy by excision of cortical tissue has 
still another drawback. If the focus of disease is in the motor areas, 
excision of such tissue will be followed by paralysis. This paralysis is, 
however, of a transitory nature, not only in children, but also in adults. 
This was made evident particularly in Case 19, in which we had 
performed a total excision of the arm-centre in both hemispheres, and 
yet there was merely a temporary paresis of each upper extremity for a 
few days after the operation. At present this patient has control over 
both extremities as before. This experience throws a rather queer light 
upon the theory of the localization of centres in the cortex. In several 
of our patients the paralysis after excision lasted so short a time that it 
could hardly be considered a disadvantage. This disturbance of func¬ 
tion, indeed, was so slight that one is compelled to assume that the dis¬ 
eased area had ceded its function to neighboring and healthy portions 
of the cortex. The probability of this is emphasized by the fact that 
in two patients operated upon the palsy did not appear until several 
days after the operation, at a time at which we may suppose that the 
tissue bordering upon the diseased area had been slightly affected by 
the surgical procedure. We trust that this observation will be corrobo¬ 
rated by others. If the diseased area is situated in one of the sensory 
portions of the hemispheres, as is not infrequently the case in traumatic 
epilepsies, hearing or sight may be permanently impaired. The exact 
result of excision under such circumstances has not yet been determined, 
for we have not had the courage to practise excision of any sensory 
portion of the cortex. On physiological grounds, however, it is safe to 
say that absolute blindness or deafness would not result from the re¬ 
moval of any such area. In the following tables we propose to give the 
chief points of the histories of the nineteen cases operated upon byGerster. 

1 These views have been substantiated by the recent work of Muratow (Deutsche Zeitschrift 
f. Nervenhlb., voL vlll. p. 97). This author has attached special importance to the degeneration 
of the association-fibres, and insists that the epileptic irritation is conducted by these asso¬ 
ciation-fibres and keeps the neighboring cells in a condition of permanent hypertonia. 
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If we compare the various groups of cases, we are struck at once by 
the fact that among the cases which have been cured there are two in 
which only a relatively short time had elapsed between the traumatic 
injury and the operation. Furthermore, that in one case only six 
months had passed between the beginning of the epilepsy and the pre¬ 
ceding traumatic injury to the skull In the other, a period of about 
two years. 1 In Case 3 it is a little doubtful whether the traumatic 
injury can be held responsible for the development of the epilepsy. We 
incline rather tc the view that the ear trouble was developed inde¬ 
pendently of the preceding trauma. In the second group we note that 
a more considerable period of time had elapsed between the injury or the 
beginning of the disease and the operation. In those cases of this group 
in which the period of time was a relatively short one, and yet com¬ 
plete recovery did not set in, the failure can be attributed to other 
causes. In Case 5 the improvement was very remarkable, for only 
three attacks had occurred in four years; but the boy is compelled to 
do hard work, and it is fair to predict that if he had been able to take 
better care of himself he would have recovered completely. The 
same is true of Case 6, while in Case 7 the abuse of alcohol is to be 
considered the chief reason for the poor result obtained. The impor¬ 
tance of careful treatment for a long time after an operation is well 
demonstrated in Case 8. In all of the cases in Group III. the opera¬ 
tion was not undertaken until many years had passed after the initial 
trauma and after the beginning of the epilepsy. We may infer from this 
that the prospect of curing epilepsy is a gloomy one if many years 
have elapsed since the disease has manifested itself; and if a long 
period of time has elapsed, it matters little whether we resort to 
trephining or excision, for all operative procedures will prove equally 
unavailing. 

Returning to the consideration of Case I., we may note that it was 
sufficient to remove the depressed portions of bone and to expose a con¬ 
siderable area around the old scar to effect a cure of the epilepsy. The 
result in this case is all the more remarkable because the patient had 
revealed a distinct tendency to alternating conditions of consciousness— 
a condition which we .know to be common in genuine epilepsy. Such 
predisposition would unquestionably make the prognosis less favorable 
in the majority of cases, and yet the good results obtained in this in¬ 
stance prove that even under such circumstances one need not desist 
from operative procedures if the patient’s general constitution and the 
character of the skull-injury warrant surgical interference. This same 
patient—a man of great intelligence—sent a letter only a few months 

t The importance of the time-element in these cases does not seem to have been appreciated 
by the latest authors on this subject—Broca and Manbrac. 
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ago in which he stated that he considered himself completely cured by 
the operation. In the second case, for which we are indebted to Dr. 
Collins, the wisdom of early surgical interference is very apparent, for 
the microscopical examination of the excised portion of the cortex has 
shown that the disease was due to a well-circumscribed focus of trau¬ 
matic origin, which would surely in the course of time have given rise 
to a widespread degeneration of the association-fibres, as Muratow has 
lately explained. Case 3 proves that any irritating condition, such 
as an otitis media, may give rise to chronic epilepsy. In this instance 
two operations were needed to bring about a satisfactory result. In a 
previous article we have spoken of the result in this case in a rather 
reserved fashion, for six months only had passed since the operation 
and the time of the first report; but the mother of this boy has made 
further reports, and we can now claim that the boy has been cured, for 
the mother reported, three and a half years after the operation, that the 
boy had not had a single attack. It will not be necessary to discuss in 
detail each one of the cases reported in Groups II. and III. The reader 
is referred to the tables, which have been carefully prepared, and we trust 
that he will find it worth his while to note the points of resemblance 
between the more or less successful and the totally unsuccessful cases. 
If we were to attempt to give a purely statistical statement, we might 
say that of the nineteen cases here reported three were cured, two greatly 
improved, three somewhat improved; while in eleven cases there was abso¬ 
lutely no improvement. These last eleven cases are equally valuable, 
however, in showing that partial epilepsies which have existed for a 
long number of years cannot be cured or improved by any operative 
procedure. 

If we attempt to decide which surgical procedure would seem to be 
best adapted to effect a cure of partial epilepsies, the answer is that no one 
method would seem to be superior to all the others. If there is depres¬ 
sion of the skull or any other traumatic injury of the same, trephining 
alone will, as a matter of course, prove beneficial. If there is a thicken¬ 
ing of the membranes and adhesions, as is so frequently the case in the 
wake of traumatic injuries, the removal of such diseased tissue is in order. 
If there is any morbid process, such as in our Case 3, which is the 
main cause of the epilepsy, the attempt should be made to cure the 
primary disease in the usual way. If the symptoms point to a strictly 
localized focus of disease in the cortex, whether or not there be a com¬ 
plicating injury to the skull, it is advisable to excise the diseased area, 
particularly if a relatively short period of time has elapsed since the 
injury was inflicted. The result in Case 2 is the strongest argument in 
favor of this procedure. 

A number of years ago we had referred to this as the only rational 
method in the surgical treatment of epilepsy, and this opinion has been 
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strengthened by our own experiences and by a few of the cases re¬ 
corded in literature. A satisfactory result has been obtained in tins 
way by Horsley ( British Medical Journal, August, 1886, p. 6T4) in 
several cases, and in at least one case the attacks have not returned 
for a period of one year. Several other reports of Horsley are open to 
the serious objection that the report was made altogether too early after 
the operation. The same criticism is to be made upon the case recorded 
by Beach (Boston Medical and Surgical Journal, April 3, 1890). An 
improvement, though not a complete cure, was obtained by the method 
of excision in the case of Bergmann (Die Ghirurguehe Behandlung 
der Himkrankheiten , etc., second edition, p. 169, Berlin, 1889), in the 
case of Parker and Gotch (British Medical Journal, London, May 27, 
1893), and in a case of Bidwell and Sherrington (British Medical 
Journal, November 4, 1893). In all of these cases, and in some of our 
own in which merely an improvement was noted, the lapse of time be¬ 
tween the initial injury or beginning of disease and the time of the 
operation is altogether too great. The only exception to this is in the 
case of Parker and Gotch; but here it is a little doubtful whether the 
correct centre was excised. For the purpose of giving this method a 
fair test we have performed excision of cortical tissue upon a number of 
different patients (Cases 2, 6,12, 16, and 19). Our experience in these 
cases leads to the conclusion that in epilepsy of long standing the excision 
of cortical tissue does no good; and such excision is hereafter to be re¬ 
stricted to epilepsies of short duration. In our first article on this sub¬ 
ject we were inclined to take a less favorable view of this method; 
but at that time we had not yet perceived the importance of recog¬ 
nizing the length of time the epilepsy had lasted. 

The neurologist is asked to decide whether the site for the operation 
shall be determined according to the seat of the external injury or 
whether it shall be determined entirely by the clinical symptoms if 
both do not happen to coincide with each other. In answering this 
question we would urge that the clinical symptoms are far more re¬ 
liable than any external injury. If the two areas are distinct, it may 
be well in some instances to trephine over both; but excision should 
only be performed in that part of the cortex to which the symptoms 
point, nnless the cortical tissue underneath the seat of external injury 
is clearly diseased. . 

The greatest care is also necessary in determining the region which 
the clinical symptoms indicate to be the diseased area. The ordinary 
methods of determining these areas that have been devised by Reid 
Thane, Hammond, and others, are satisfactory enough ; but it is essen¬ 
tial, whenever possible, to determine the function of the exposed part 
by electrical stimulation, and this can be done readily, as we have 
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shown, before the dura is opened. If the site has been properly located, 
electrical stimulation of the exposed tissue will cause contraction of the 
part first convulsed in the epileptic seizures with which the patient 
is afflicted. Occasionally it will be possible to produce a slight con¬ 
vulsive seizure during the operation; but this cannot be produced in 
every instance unless excessively high currents are employed. In 
Case 9 the accuracy of such determination was brought out most dis¬ 
tinctly. 

A further duty devolving more particularly upon the surgeon is to 
determine the means by which the formation of tense scars may be 
avoided. In Case 15 we discovered at the time of the third opera¬ 
tion, which was undertaken fully two and a half years after the first 
one, that the trephine-opening was filled by a mass of dense tissue 
which had surely increased the local pressure, and had thus undone any 
good effect that might have been expected from the removal of a large 
button of bone. Such dense tissue is possibly worse than slight adhe¬ 
sions and a moderately depressed spicule of bone. The scar appears 
to become more tense in those cases in which the bone is not replaced, 
and in several patients of ours we have observed years after the tre¬ 
phine-opening had been made that the pulsations in the brain could 
not be noticed or felt. The only method known to us at the present 
time to avoid the formation of these scars is the introduction of some 
pliable metal plate between the dura and the skull. Gerster made use 
of this method in an operation done upon a patient of Stieglitz for the 
removal of a cerebral cyst. Two years and nine months after the first 
operation upon this patient a second operation became necessary, and 
at this second operation it was made evident that the gold plate lay 
exactly as it was introduced—that the surrounding tissue had under¬ 
gone fewer changes than would have been the case if the ordinary scar 
had formed. If these operations for epilepsy are to be successful, a 
serious attempt must be made to avoid the formation of dense scar- 
tissue ; and it is possible that the heteroplastic closure of the skull¬ 
opening will contribute somewhat to the avoidance of excessive scar- 
formation. At all events, the evils attendant upon the development of 
scar-tissue must be mitigated in some way or other, and it will not do 
to regard it as an unavoidable complication in all cerebral operations, 
as is done by Starr. 1 

Before concluding this report a few remarks will be in order regard¬ 
ing the cases of epilepsy associated with infantile cerebral palsies. In 
various previous writings one of us (Sachs) had called attention to the fact 
that such palsies are amenable to surgical treatment for the very reason 
that cystic conditions or old hemorrhagic foci often constitute the 

i Brain Surgery, p. 112. 

VOL. 112, NO. 4.—OCTOBEB, 1896. 26 
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anatomical substratum both o£ the epilepsy and of the palsy. Cases 6, 
8,16, 17, and possibly Case 14 belong to this category. In none of 
these have we achieved on absolute cure, yet the improvement in 
Case 8 has been most decided. The failure to obtain a cure in 
these cases is explained easily enough. Above all, it is true that 
these cases in particular are not brought to the notice of neurologists 
until years have elapsed after the beginning of disease; but even if 
they came under observation at a much earlier period, we should have 
some hesitation in advising operation, for we know that children under 
the age of six years tolerate poorly almost every form of cerebral or 
cranial operation. The sad result in Case 17 suggests the possibility 
of finding in these infantile eases cysts of enormous size, possibly 
underlying the entire hemispheres. The drainage of such cysts is a 
very delicate matter, and yet the experience of Kocher and others in 
the treatment of large cysts would lead us to believe that by the exer¬ 
cise of the greatest care some of these patients may be vastly improved, 
if not absolutely cured. All of these difficulties can be met, and we 
confidently believe that cases will occur in which the removal of a well- 
limited focus of disease will prove beneficial. Physicians and patients 
should be imbued with the idea that, other things being equal, the ear¬ 
lier operative interference is attempted, the more successful it is bound 
to be. The excision of diseased cortical tissue or the drainage, if not 
the removal of an old cyst, will cause comparatively little additional dis¬ 
turbance of function, for the parts governed by the diseased centres are, 
as a rule, considerably palsied. The epilepsy may be improved, the 
palsy can hardly be made worse by the operation. 1 

From the preceding discussion we may draw the following conclu¬ 
sions : _ 

1. Surgical interference is advisable in those cases of partial epilepsy 
in which not more than one, or at the utmost two years, have elapsed 
since the traumatic injury or the beginning of the disease which has 
given rise to the convulsive seizures. 

2. In cases of depression or other injury of the skull surgical inter¬ 
ference is warranted even though a number of years have elapsed; but 
the prospect of recovery is brighter the shorter the period of time since 
the injury. 

3. Simple trephining may prove sufficient in a number of cases, and 


i Operations for the removal or core of epilepsy associated with infantile cerebral Pastes 
have been done by Oppenhelm and Sonnenburg (Berlin, kllnisch. Woch., 1892, p. 60), by 
Bollard (Boston Medical Journal, February, 1888), by Keen (The American Journal op the 
Medical Sciences, September, 1891), by Wlldermuth (Neurolog. CentralbL, 1891, P- 935). *7 
Wyeth (two cases with Sachs), Horsley (British Medical Journal. iSgO.voLlU. p-lZU, and 
others. It may be well to add that in some of these infantile cerebral palsies with eptiepay 
there Is a marked atrophy of part of the cerebral hemispheres. The excision of atrophic 
tissue or of a porencephalic area, as has been practised by some. Is not rational. 
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particularly in those in which there is an injury to the skull or in which 
a cystic condition is the main cause of the epilepsy. 

4. Excision of cortical tissue is advisable if the epilepsy has lasted 
but a short time, and if the symptoms point to a strictly circumscribed 
focus of disease. 

5. Since such cortical lesions are often of a microscopical character, 
excision should be practised even if the tissue appears to be perfectly 
normal at the time of operation; but the greatest caution should be 
exercised in order to make sure that the proper area is removed. 

6. Surgical interference for the cure of epilepsy associated with in¬ 
fantile cerebral palsies may be attempted, particularly if too long an 
interval has not elapsed since the beginning of the palsy. 

7. In cases of epilepsy of long standing, iu which there is in all 
probability a widespread degeneration of the association-fibres, every 
surgical procedure is useless. 


SOME ABNORMALITIES OF THE FEMALE GENERATIVE 
ORGANS. 

By Fkede&ick John McCann, M.B., C.M. (Edin.), M.R.C.P. (Lond.), 

PHYSICIAN TO OUTPATIENTS AT THE SAMARITAN FREE HOSPITAL FOB WOMEN 
AND CHILDREN, LONDON. 

It is most important that abnormalities occurring in the human sub¬ 
ject should be recorded and their relation to developmental anatomy 
studied. This is especially true of the many interesting examples of 
so-called malformation affecting the female genitalia. By this means 
additional links may be added to the complex chain of development. 
To make this subject sufficiently clear it will be necessary to describe 
the steps in the formation of the internal and external organs of gener¬ 
ation. Cases observed personally will be added and their relation to 
foetal anatomy detailed. 

Those who have studied this subject must have noticed that a so-called 
malformation is, in reality, a non-formation of one part involving a 
relative disproportion. Malformations represent stages of development 
which have remained permanent. Before an organ has reached the 
mature, or, as we term it, the fully developed state, we are enabled to 
distinguish two processes at work, viz., development and growth. The 
period of development in the uterus extends up to the time of puberty, 
the period of growth is much longer, probably lasting until the twentieth 
year. 

In the human female the vagina, uterus, and Fallopian tubes are formed 
out of the Mullerian ducts. The portions of those ducts which become 



